now not strongly contributed to these interpretations. Here, we present new 41 airborne gravity and radar data describing the eastern part of this margin. Inland of a 42 tall (2.5 km) great escarpment, a plateau topped by a branching network of valleys 43 suggests preservation of a fluvial landscape with SW-directed drainage beneath a 44 cold-based ice sheet. The valley floor slopes show that this landscape was modified 45 during a period of alpine-style glaciation prior to the onset of the current cold-based 46 phase around 34 Ma. The volume of sediments in basins offshore in the Riiser-Larsen 47
Sea balances with the volume of rock estimated to have been eroded and 48
transported by north-directed drainage from between the escarpment and the 49 continental shelf break. The stratigraphy of these basins shows that most of the 50 erosion occurred during the ~40 Myr following late Jurassic continental breakup. This 51 erosion is unlikely to have been dominated by backwearing because the required rate 52 of escarpment retreat to its present location is faster than numerical models of 53 landscape evolution suggest to be possible. We suggest an additional component of 54 erosion by downwearing seawards of a pre-existing inland drainage divide. The 55 eastern termination of the great escarpment and inland plateau is at the West 56
Ragnhild trough, a 300 km long, 15-20 km wide and up to 1.6 km deep subglacial 57 valley hosting the West Ragnhild glacier. Numerous overdeepened (by >300 m) 58 segments of the valley floor testify to its experience of significant glacial erosion.
59
Thick late Jurassic and early Cretaceous sediments fanning out from the trough's 60 mouth into the eastern Riiser-Larsen Sea betray an earlier history as a river valley.
61
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72

Background and rationale
73
Facing the oceans, and several hundred metres to three kilometres in height, so-called great 74 escarpments are known from numerous extended continental margins worldwide (e.g.
75
southern Africa, Brazil, eastern Australia, the Red Sea, and western India). Their presence or 76 absence appears not to correlate with margin age, attesting to their longevity (Gilchrist and 77 ). This in turn is linked to the escarpments' roles as drainage divides, by 78 which they sustain feedbacks between climate, erosion, tectonics and isostasy (e.g. Matmon 
88
Long-term erosion rates increase strongly following the creation of relief and in response to 89 changes in weathering regimes (e.g. Koppes and Montgomery, 2009 
119
Most of the types of studies described above remain to be applied for the continental margin 
125
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270
and its offshore continuation, the submarine Gunnerus Ridge, suggesting they share a 271 deeper geological control.
273
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The Belgica massif is separated from Sør Rondane to the west by a 15-20 km wide trough 280 beneath the West Ragnhild glacier, which we refer to as the West Ragnhild trough.
281
BEDMAP2 (Fretwell et al., 2013) shows the trough as a continuous feature north of Belgica
282
Mountains. Our new radio echo sounding data show it also to continue until at least 100 km 283 south of the mountains (Fig. 2c , Profile 2), where it passes out of the region of our survey.
284
Along the way, the depth of the trough floor rises from its deepest point at least 1300 m 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 Further west, inland of the great escarpment, very little about the bed was interpretable 309 from BEDMAP2 (Fig. 2a) in which elevations over a large area were based on very sparse 310 radio echo sounding data and a low-resolution inverse gravity model (Fretwell et al., 2013) . 
338
The free-air gravity anomalies, as expected, display strong coherency with basal topography 339 interpreted from the EMR data. This coherency is well evident over the great escarpment of 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 11 region is based on widely-spaced Soviet data (Leitchenkov et al, 2008 (Fig. 4a) , whose greater extent also
359
suggests that the SE-striking segment of the trough might continue towards 75°S, 35°E.
361
Bouguer Anomaly
362
The long wavelength signal in the Bouguer anomaly data set is one of increasing values 363 northwards, towards the extended continental margin of Antarctica (Fig. 4c) . This is 
378
The West Ragnhild trough appears as a subdued linear low in the Bouguer anomaly data.
379
North of the bend in the anomaly at 71.2°S, this low is confidently interpretable in terms of a 380 trough fill of subglacial sediments of lower density than the rocks the trough is cut into.
381
Further south, localised more strongly negative Bouguer values correlate to segments of the 382 trough floor without radar reflections. We regard these negative anomalies as artefacts 
394
The accompanying model of magnetic anomalies sampled from the data set of Ruppel et al.
395
(2018) uses small susceptibilities in its uppermost layer that are also typical of 396 metasedimentary rocks. 
398
EROSION AND SEDIMENTATION ACROSS THE CONTINENTAL MARGIN
431
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As noted above, rapid late Jurassic sediment accumulation (Fig. 6b) 
501
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The volume balance exercise thus enables us to conclude that continental margin 511 topography developed during and soon after Gondwana breakup was eroded to form 512 sediments that were subsequently deposited in the western Riiser-Larsen Sea. In the
513
following section, we adopt this conclusion as an assumption that allows more detailed 514 analysis of the erosion and sedimentation history.
516
DISCUSSION
517
Great escarpment erosion: mechanism and history
518
The slight increase in sedimentation rates after the Eocene (Fig. 6b ) and modest alteration of 519 the fluvial landscape south of Sør Rondane suggest that the ice sheet facing basin A did not 520 experience a long-lived or widespread warm-based phase of activity during its build up.
521
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563
Instead, the accumulation of basin B sediments in lobes that fan out from the mouth of the
564
West Ragnhild trough suggests they were transported to the margin by a river whose valley 
575
There is no available rock record from the Ragnhild river catchment to test such an idea . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
592
The relief of the great escarpment around Sør Rondane, the West Ragnhild trough,
593
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